Methods: Vital statistics and demographic data were collected for analyzing the truncated age-adjusted mortality rates. Poisson regression analysis was used to estimate the relative risk and 95% confidence interval.
most common cause of death in Taiwan.'5 Many epidemiological studies of CVD reported a downward trend in stroke mortality and morbidity in developed countries in the past 30 years. '6-22 Stroke mortality has been decreasing in Taiwan since 1967,23 but the magnitude of decline is not as striking as that in the United States and Japan. During the period 1972-1979, stroke mortality declined 13.8% for men and 16.6% for women in Taiwan; these percent changes were approximately half those in the United States and Japan. 24 In other words, stroke mortality in Taiwan decreased by approximately 2% per year from 1972 to 1983 and approximately 4-5% per year after 1984. 25 Because the pattern of CVD is important for diagnostic, therapeutic, rehabilitative, and preventive purposes, the present study reports the secular trend of mortality from cerebral infarction (CI) and cerebral hemorrhage (CH) in Taiwan between 1974 and 1988 by age, calendar year, and birth year by use of Poisson regression analysis.
Subjects and Methods
In Taiwan, because it is mandatory to register any event of birth, death, marriage and divorce, migration, and employment in the household registration offices, the vital statistics and demographic data are very complete. 26 Information on all deaths from CVD in Taiwan was abstracted from annual vital statistics published by the Department of Health from 1974 to 1988. '5 More than 95% of the death certificates are issued by physicians in public or private hospitals. Another 4% of the death certificates, primarily those in which accidents are 1974-1978, 1979-1983, and 1984-1988) , and birth year (six 5-year groups: 1909-1913, 1914-1918, 1919-1923, 1924-1928, 1929-1933, and 1934-1938 As shown in Figure 3 , CH mortality rates also increased exponentially with age for both men 1974-1978, 1979-1983, and 1984-1988 . The M/F ratio of CH was greater in the younger age groups. The ratio increased with the calendar period in groups aged <55 years but decreased with the calendar period in the older age groups. The M/F ratio of CI increased with the calendar period for groups aged <60 years and decreased with the calendar period for the older age groups. Figure 4 illustrates secular trends of age-specific mortality rates for CI for various cohorts according to their birth years. The mortality rates increased with age in all birth cohorts for both men and women. But as shown in Figure 5 , the CH mortality of men increased There was a decline in CH mortality with age in cohorts born before 1929. However, the CH mortality of women either increased or remained similar for all birth cohorts except the oldest cohort, born in 1909-1913. Figure 6 presents the secular trends of CH/CI ratio by age and calendar year. CH/CI ratios of 1974-1978 were greater than those of 1979-1983 in all age groups for men and in groups aged >50 years for women. But the ratios in 1984-1988 were highest in groups aged <50 years for both sexes and lowest in groups aged >49 years for men and in groups aged >55 years for women. Discussion Striking contrasts are evident in mortality from CVD compared with mortality from arteriosclerotic heart disease within countries and internationally. Interna- Taiwan, 1974 Taiwan, -1988 hi %i`4' j io f oA' Age tional comparisons have shown that in areas with high stroke and low arteriosclerotic heart disease rates such as Japan, the predominant CVD is hypertensive intracerebral hemorrhage.31'32 A large-scale epidemiological study held in mainland China reported that CI accounted for the majority of completed strokes, the same as elsewhere in the world.6 But compared with white and Japanese populations, the percentage of CH (44%) among incident cases in China was much higher than that reported for white populations (6-12%)1-4 and somewhat higher than that for Japanese populations (17%). 33 We present here the first study on the secular trend of CI and CH among the Chinese population in Taiwan.
Data from vital statistics may have problems of validity. Revisions of codes for the ICD and changes of the diagnostic pattern should be taken into consideration in the assessment of long-term variations in mortality. In Taiwan, the ICD-8 (codes 431 for CH and 433-434 for CI) was used from 1974 to 1980, and the ICD-9 (codes 431 for CH and 433-434 for CI) was used from 1981 to 1988. According to the Japanese Ministry of Health and Welfare, the comparability ratio for change of CVD classification from ICD-8 (= 1) to ICD-9 was estimated at 0.9822. 34 In the present analysis, this ratio was not used, and data were taken as part of a continuous trend. To indicate that there was no movement from one diagnostic category to another, secular trends of heart disease, hypertension, and diabetes mellitus against stroke are shown in Figure 7 . There has been an increase in the mortality from diabetes mellitus and heart disease. However, the slight increase in these two diagnostic categories cannot explain the striking decline in CVD mortality. Because both incidence and case fatality have impacts on mortality, the interpretation of mortality data should be cautious. In a large-scale hospital-based registry in Taiwan, the 30-day casefatality rate was 30.7% for CH and 8.4% for CI in 1985, and it was 26.8% for CH and 10.1% for CI in 1990.35 The slight decrease in the fatality rate for CH may be due to the increased proportion of fewer life-threatening stroke events resulting from improved diagnosis of cases of milder stroke that previously went undetected. Because the fatality rate remained rather constant in Only population-based incidence studies may monitor changes over time and determine whether the decline in mortality is explained by improvements in incidence; however, the secular trend of stroke incidence is not available in Taiwan, as in many other countries. Over the past 30 years, stroke mortality declined in the United States and Japan as well as some other developed countries. There is little doubt that the decline is real rather than an artifact of reporting or death certificate coding. The striking decline in stroke mortality suggests the presence of modifiable environmental factors in the development of stroke.
The decline in stroke mortality is basically attributable to the identification of hypertension as the major risk factor for stroke, and particularly for CH stroke incidence increased by 38% between the 1970s and 1980s; however, the incidence in men did not change significantly from the first period to the second.45 The cause of increased stroke incidence among women has not been established. In New Zealand the treatment of hypertension was estimated to account for roughly 10% of the observed reduction in deaths from stroke.46 A greater understanding of the reasons for the decline in mortality from stroke is required. Studies on secular trends of mortality and/or incidence rates for a particular disease can provide clues or hypotheses for testing its etiology. All these inconsistent secular trends of stroke morbidity and mortality in various countries imply that the pattern of stroke varies in countries and races, and subtypes of stroke may not share similar risk factors.
Stroke is a disease of high mortality in Taiwan. The high percentage of CH is definitely a contributing factor to the high mortality. Studies on possible risk factors of stroke in the Chinese are rare; only hypertension and a salty diet have been reported.6 Improved management of hypertension has been proposed as the main reason for the recent decline in mortality from stroke. Effective antihypertensive drugs have been available since the early 1960s in Taiwan, but the range of agents and their acceptability have not increased considerably over the past 20 years. Although the prevalence of hypertension in Taiwan47 was slightly lower than that in Chicago,48 the proportion of hypertensive patients with adequately controlled blood pressure was approximately 5% in the former in contrast with approximately 70% in the latter. The poor control of hypertension in Taiwan may account for the slow decline of stroke mortality.
Since 1949, the lifestyles of residents in Taiwan have undergone profound and accelerating changes in regard to dietary patterns, employment activity, urbanization, and medical care. All these changes potentially contributed to an evolving spectrum of stroke. In the mid1970s, community-based nutrition education campaigns and nationwide programs to identify and treat hypertension were implemented to reduce the daily intake of animal fat and salt and to control hypertension.
As shown in the present study, the decline of CI mortality from the period 1974-1978 to the period 1979-1983 might not be influenced by these activities, because CI mortality in each birth cohort year was still increasing. CH mortality in younger cohorts also increased, and only in older cohorts did CH mortality show decline. According to the CH/CI ratio, CH was relatively more important in the younger than in the older age groups. This implies that CH is a predominant type of fatal stroke in the Chinese, particularly in Chinese youth.
In view of the secular trend of CH/CI ratios, control of hypertension seems to have more of an effect on CH than on CI. Some 
